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[aai^si mm 

[ ^ ai xH ] ^oi^S 

0061 

[XilS^XH 2002.12.30 

[g*9°| g|J] 3HHHAIE12J gjgj 

[US °| gggS] Method of fabrication capacitor 

[gSeJ^H] 1-1998-004569-8 

[CHe-ieil 

[gsi mmmzi tig 

[ CH £1 21 3 = ] 9-2000- 1 00004-8 

[XI3@E£IAH ^ S.I Ah §XIS, BBIAI- S*|S|, SEIAI- s|SHSl 

[Slr¥IS«e!s] 2000-049307-2 

[£S2| S^SPI] CHOI .Hyung Bok 

[^eJf^SS] 711120-1011811 
[?@SS] 449-846 

s j|£ goiAi ^xie g^aiai 1112 <yscue &a&^o\ 

EH 808-9 02 
[^3] KR 

[^ixii ^sia ni42^°] chi °imoj m& aoi aaeua. en 

£ (ei) 

PISSSSl 20 21 29,000 s 

[3f^taS] 15 21 15,000 3! 

0 2 0 SI 

[£JAHJ^S] 0 8 OS! 

44,000 S 

[§¥AH#] 1. fi^AH- SMIAU££)_m 
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^sRr #31, #7l ^^^^ #7l #-£*fl 71^1 ^^S]^- ^SS^lcS. 

SE»-g- *8^«Hr t^, #?M<£^ #*fl »ll ^^bH^M ^2 ^tiflsH^ a> 

°H1 ^31* £t= ^1^]^ ^^Rr #31, #71 ^S.E} 

*1 i^JE. *1 Xl ^-^1 ime) ^1 i^H. ^^nV^. t§ ^ cjTfl , #71 *fl 1 ^ Ztflfl ^ ^ #*ll 

A-) -ilZ^-o] #7l ^SeMlcJE. #7l ^msl^i^El *1*1^H: 

<3. -SL^- ^fl^i^r ^^Kr #31, #71 iSSlxliiJEi ^^^4 ^T-71 ^jM^i^EL 

^1 ^^^-t- ^^^^-S. *fl7i*H #71 ^ 5flBlSl -S-AH1 ^-71 312 ^Z}- 

tiflslol^ ^-7] ^1 ^Z^e^n}- A>o]oll ^51* ^^A]7l^ #31, #71 $6]%) 

^ tfl^ 7>Alo) cgrto] Sfr 7 ] <£v]^o\] A o V 7 l ^S5l^lic_E.^En 

4 ^l£l^r ^#1^ ^M&l^l^l- ^#*Kir #31, ^ #71 ^M^^lii^ ^^M: 
^3 A3. 3171^ #311- i#tl:4. 

£ 4f 

?fl3flAlE^|, iSBl^l^c #SK\ £^3, ^ ^# 
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^flsflAl&l^) w o v ^{Method of fabrication capacitor} 



£ la ifl*l £ Ictt ^7)<k°\] 4^ £^l*b *3 

£ 3^ *fll ^flflofl ^ tH^aIb]^ 

21 : ^>S.^1 7l# 22 : 

23 : e]&}-^-^^a>o]£L^- 24 : iSeMi^E. ^ 

25a : afll ^3-^ 25b : *(|2 

26 : 27a, 27b : iSHl^lt£ ^S)- 1 ^ 

29 : €^3*1 iS5]^l^ 30 : -fr^ 

31 : l-eflojH^S- 
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<14> «V£*fl ^V^) iHH 7 A^-£-, 5H*IW3^ ^12: »^°\] 

<15> Sje^ ^flS.^ JI^^-, i^S)- ^ Jl^ofl t^Hf 7fl3flA}E^7> *}*l*Rir ^ 

*H oio^ 0141=- aK£*il ^*>7 r ji^^s)- ^ ^Sl-sq^eKE i*}!- 

<16> 7)|3flAlE|^ ^ mL*\7] ^ % *&9±SL3, 7fl5flAlE^ = # ^ 

^(Cyc Under) =t^, ^ (Stack) ^S, .2.^ (Concave) ^2 ^^*> 

<18> 5L la tfl^) £ lcb ^2fl7l^<Hl 4^- 7fl2flAlE^ ^ 2 «o V ^# tb ^ 

<i9> s. la^l u>5q- ^o], ^ tilHer<?l ^ ^rH^ll ^3.7} oj- 

£31 7]^(11) ^#^<£^(12)^r *8^tr ^, #^-^^^(12)^: ^£31 7l 

#(11)£) ^^-» ^#^l7l^ ^tr4. ojufl, 

^ ^-30.5. B^l^Bi*! ^/H.eflol o^, £ |sn ^sl^^, oflsl^^ ^ 
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1020020086400 #^ H*>: 2003/7/1 

<20> tq-g-oii , ^ssl^l^JE.^^*ifl^ 7l^r(ii) ^Hl 

<21> 4^1, iS^l^S.^*^- #^^(12) ^Hl 

<23> Tfl^lH, ^SH^l^JEL sbm #ein(14)l- £ft ^#££^(12) ^4«fls1 
<H^(etch barrier layer)^ *JsKKl5)4 ^o]* ^^l^r iS^x]^ 

EL #^(16a, 16b ^*Vcf. olnfl, ^ 3^(163, 16b)-£r ^ 

(16a)3 W ^Sslxl^c AV5).n|(i6b)^ Zl^iicf W}=t}. 

<24> cf-g-o]l > iSS^l^JE. ^^-^-(163, 16b) iSsl^l^^ ^>^a# ^, 

4i3t i!4°}iai ^SKKl6a, 16b) ^ ^^^H ~ 

£51^1^71- ^€ ^l^cfl iL-5K concave) 31^(17)^- ^W 1 }. 

<25> cf^-ofl, ^7fln]^( we t chemicaO-i- °l-g-*b ^(dip) ^£s^|i^EL 

S^(16 a , 16b)# ^^€(17)^1 3.^ ytl^r. ^r, t^^1-°1 
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1020020086400 #3 2003/7/1 

i£Bl*li^= ^^-(16a, 16b)* ^*}^, fb*h iJ^el^iiH. #aWl6aW ^ 
MsHi^EL #S^(16b)iL^ #31 i^-3fl€(17)31 ^ ^^M W u l 

<26> £ ib«fl ^5^(15)* -^zHH ^£3*1^= s.^ l-eizL(U) 

^ X'S* ^, ^ -2.-^ €(17)* if-t!: W7l^ 

aj-^(CVD)°-3. ^el€-^ f^tb ^ , *im* sH-ir^*}*! ^ 

A>^om ##^* ^^^4. 

<27> oi]^^o]i4 Sj-*H7l7fl3£p}« -§-*fl £.-MI€(17)^: ^ 

£ ^el^-a- ^]7l*H S.-T-H.S. € ^£E^1^=(18, 

<28> £. lc^l HAl^ w><2]- ^-o], iSej^H. <+^(16a, 16b)* ^H: ^* 

Jg-Sfl aflT^ch °H, ^^(15)ol ^fltH^ iS.E)^l^=(18)l- 
<29> s.X\s\t] $-4? "S-^G-S., = #3^(16a, 16b) *fl7^ 

= eiVt i^el ^]^(18) ^Hl -fr^HM t^olHii£('^^ ,<: 'le}^ 

<30> ^Sfl7l#^A|^ 7fl^AlE^ ^X\f} 7 ) ^ *fl iSSl^ic^ -g- 

iSBl^l^ ^3^(16a, 16b) ^^ir°l ^ o]^ a>s^ 
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<3i> aejuf, #Hfl7l#^8r i£^*l^i= ^^(16a, 16b 

^ iS^xl^=(i8)^l w^^(bridge) £ ^(lifting) #^3^ &tK 

S. 2 

<33> si 2°\] ^ ^ ^ i^e^liiH *>3^(16a, 16b) ^ 

CD(Critical Dimension) ^ £ ^M^l^H ^3 «-^ofl o^l ^^^^^ 

<34> ojeltb ^ ^sfl€^ ^ ^^-i: **fl 7fl^£lJI^ XI 

1^7)1 7> 51 Ji, ^2fl^ ^*Hr ^ CD -SMr ^ *>-¥- ^3 ^ 

$1°)*) ^r-§r°l 
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<37> # 7 ] -=-3* ^^>7l it^Q *fl2: 1&£*I| 7]t #^1 

f^H'S^ ^*Rr l&Jfl, #7l f^g^^M: ^-^H #7l «>£*fl 7l^ofl ^S}^ 
iSE]^ltE^|. ^*Kr #7fl, #7l ^7i^<a^ #4| #71 iSB^icJEL €"^1- 2n 
#^l7l^i ^°]5L &$o] <243 M« £tt *l*lMr ^^Hr 

#31, * #7l tf^fil *3<£^ *1*1#^1 ^^Hl 7R1^ S>JjL °§<*M #7l >i 

SEMi^E. ^4 *l7l3 ^^5]^ i£el^]iiEt ^#*Rr ^^11" SU" 

<38> S*}-, ^- ^-^^ jflsfl A]E^ ^2- Wj-^ tjVH^ 7]^: #-*ji-o|l ^Ti^ol^ ^j#*> 

^ #7fl, #7l ^^^H" #7l tiVS^l 7l^ofl o^S}^ ^£€^1^11^^- 

^^Rr #31, #71 f^g^ #°fl XI 1 ^zl-ufl bH^ 5 * X|2 <i]zHieH^- *>°H1 ^ 
^nvoi iSsl^lii^ *1*1^M- <8^*Hir #31, #71 ^se^vcJEL 

^1^1^ Aj-ofl ^Sel^l2r:= ^EV-g- <§#*Kr ^1, #71 X|l #Zl-Bfl^<H^ #0^ Al 

oi ^^i*>3es. 4V71 issi^i^^ #7i iseixi^ *i*m-a- ^l^H -2.^- 

afl'lM: *8#*Rr #31, #71 iSiiMiiS. ^^^4 #71 isel^l^c ^1^1^21 ^cgnV 
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-gr alM^M #7] $m sfl^ 4* -*7l *fl2 ^zJ-ttflHH^*r 

-§- 0 l*Ml ^ 9X^r ^Ml^l *i^}7l ^*H, 7H> wH* 

<40> £3f ^ afll ^Al^ofl r^-S. ^^E^ ^2 ^S^cf. 

<4i> £ 3<^1 S^l^ 4^ ^o], E^liE] ^ tilB^^l ^ri^ll 71^: 

(21) #°fl f^^>^^^-(22)ol ^S]jL, HlE]-^^Al-Olcn^(23)a!f iSil} ^.EL S!» 

ZL(24)S (Storage Node Contact; SNCH ^?i^^^(22)^: 

#-f-Sr°i tiVE3] 71^(21) 4 o^sM, iSe^^JEL 3.^(24)0} S^-i: 

7fl^l- g±r ^z^wflel^nvoi ^5j-^-(25a)4 ^2 ^5r^-(25b)<>] f^7i^^^-(22) 
^^slJl, *fil ^5r^-(25a)34 *fl2 ^5|-^-(25b) 4°11^ 
^ c] 7fl^-# 7M^Ai l-eiZL(24)l- ^#A]7l^ iS£]7lk£ 

^^"(26) 

<42> ZielJl, ^--f <^^o] ^2KK25a), ^£5^^= ^>5|-B|-(26)3r *f|2 

^-(25b)^l 2]*fl #^1 ^ AS. ^] ^1 £] ^ ^Ssl^lic=(29)7> ^SS^i^ 

l-ein(24)sq- ^sjui 5^. ^r, ise)^ ^=(29)^ ^7} *1 
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1020020086400 #^ 2003/7/1 

<43> *V3g ; ^2 ^^-^(25b) tf-M ^3*8 ^1^*1^(29)^ 

S}Jf ^^2}- ^EflS. #^1^ ^Bfll- *3^cl ^nflolji, olofl xx).?} 

^£51*1^(29) 21 X^^ol ^cfl^ji ^cf. 
< 44 > £ 33f ^ 7fl ^ ^l^H Sa°H, i£iq*liiJEl(29)7} XI i ^^(25a), 

iSE^li^EL #3-^(26)4 ^12 ^5l-BV(25b)^ ^sfl ^al*>7fl x]x]S\5L $X°] 

<45> £ 4a ifl^l £ 4ffe £ 3o)l £^1^ 7fl2flA]EiSl XI 2: £AltV ^ 

<46> £ 4a^l £ 0 1, H^^l^Ei ^ «1BS^^ 3)^-7} 

£X1 7^(21) ^Ml #^M<2^(22)-^ *§^t!r ^, ^^>^^^(22)^r 7l 

^(21)^1 <a^-» ii^l^m ^Me)^^^^** °H, iS^^lic^^* 

^ -f-^H^S E^^^EiS] 4i^/=ell<y 5L-fHi= ^e]^, ^l^it ^ 

<47> Cj-g-ofl > iSEl^t^^-Hfl^MloU i-^^ tiV^Xl 71^(21) ^Hl 

^ 1*i^*H u M-§- ^EBr^ ^^zj-o. ^ X]7l^H.S.^ i£H^l 

^^.EH^ofln} ^El-^elA>olH.^-(23)l- ^ ^7lA^ El^^^A]-61l=n|(23)^ 

3tb ^^(ohmic contact ^-^l^. 
<48> cf^l, ^£^^lin.iE.^«j#-i: ^fl-irm^l #^^^"(22) ^Hl 

^ , ^^^^ v (22)^ S^<>1 ^e^nfl^l s}-41-^7l7ll^^P># **fl ^f»;5HH 
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<49> <^fl iSEl^liiS. 3^ #eiZL(24)# ^^tb -f , 

<so> Tfl^H, ^sel^l^H. #^zl(24)« S.^ ##3^(22) ^H] afll ^sj- 
BK25a), ^1^1 #3^(26), *fl2 33W25b) ^ iS^^licH #5j-*K27a, 

27b) ^ ^gW4. 

<5i> ^7H, ^5|-^(25a)4 *fl2 ^^(25b)£: ^zHlsHnVo] jn, ^£e^lE.E. *1 

evo] ji ) ^se^^E. #5^(273, 27b ^^^#°] °W A ^ D ^S ^ 

Sel^E^ ^o]§ ^3!^ ^oi4. afl^tfl, ise^lEE. ^€ 
AV^(i6a)Sl ^^z^-l-ol A>5|-^(16b)^ ZL^^-rq- mi>ar)-. 

<52> <4^lfl, afll ^s)-^-(25a)5l ^-^1^ 100A-2000AO1J1, ise^E-E ^s[^r 

(26)51 *Mlfe 100A~3000A°|JL, ^2 ^sj-^ ^-^^ 100A-2000A<>H , *fll ^Sj-^ 
(25a), i££^l^E xl^l ^^-(26), *i|2 ^§KK25b) ^ ^^(27a, 
27b)5] # ^Mlfe 3000 A -30000 A °) 4. 4^1, ^Se^iiE. *V3W27a, 27b)^ 
^ 7000 A -24000 A °) 4. 

<53> *b^, ^£5}*lE.E #^*K27a, 27b) 4 i£&M;tE x^l ^>5(-^-( 26)^8: a**M# 

f^PfHCVDHl ^tl: ^SW^}, 'CVD *t^' <=>] ^3- ^f-)°l^, 0 H ^ ^£3*1 

37-11 



1020020086400 #^ °^}- 2003/7/1 

2t= *V3W27a, 27b )^ ^H^«* £fe ^ CVD ^^^1^. <*H«- 

, PETEOS, LPTEOS, PSG, BPSG SE^r SOGf^H -5d«i*H °l-§-W. 
<54> =LZ\5L, iSEl^l^H. ^Vs}-^-(26)^ ^Aizj-i-ol i £5 ]7|i:= ^>s|-^(27a, 

27b) ^ ^ iMEMi^E. ^>^-^(27b)ti^ W>s.ji iS^^kE ^5|-^-(27a)^- 

-^A>*V ^ ^S. 91^, ^3*1 Sfl*l*| ^3 &* 7> 

<55> ^ 4b<Hl t^sf ^o] ( i^s^l i^E. ^5^(27a, 27b) -M iSi^M^H. p> 

i3t ^, ^S^xl^H. o}iat iSS^^l^^ ^> 2)- ^ (27a, 27b) 

* ^^tVc]-. <d^W, A2 ^2KK25b), ^5^(26)* ^*>3 

#^z^H ^£3*li^E-7> ^€ , ^ 3flBi(28a)* ^^4. °1 

^ 2fl^(28a)* -2--^ sfl€(28a) ' <>] 4^ ^^cf. tb^ , *fll ^^(25a)^r 

^ sm 2flBi(28a) ^tb £^4*1 ^^HflBl^S. *J-§-tb4. 

<56> si 4c°\] 51*13 ti><4 ^-ol, ^(dilute HF), £^ tIM^, 

t£M4T ^3 ^ ^Tflul^-g- oj-g-t!: ^ **fl iSH^l^ 

£L ^3KK27a, 27b)* ^^^H ^4 ^ 2fl€(28a)^ ^ ^ 

(28b)-t- °H. lH=Hl*m* °l-g-^r ^ 4°C~180°C^ ^Si^H 10^ ~ 

18003^ 3l*3tb4. 
<57> ^AiAiz^-o] cf-s- iS^x]in.^. ^s|-'3i-(27a > 27b)* ^ 

(28b)^ Spf 3-(d 
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2 )°1 ^ ^4 ^(di)^l *M D| ^^14. ^, ^ iSB^^iiH 4ksW27a)°l c] 
^z^ofl rr]-^ Aj-a. ^B|(27b) <^>Hfl^l *fll ^^(280)^1 ^ 

<58> 4^:4, ^ ^z^-Hfl^^ni-oi ^! ^5|-4(25a)4 *fl2 ^5h4(25b)£: ^4 

1- 7 >4 4444 iS44i^- ^>Sj-BV(27a, 27b)4 i£44i^ 4 

4 ^4(26)°1 ^4 44€4. °1^4 *fll ^44(25a)4 ^2 ^5}-4(25b) 44°fl *fl2 
£43 <34(28d)4 ^^14. 

<59> ^^pjzj-g- ^ ^.g. ^.«|) ^s- <m 2fl €(28a)4 <^44 ^3 

JlS ^44 #3. o.^- 2fl^(28bH 4^, ^-4 iL-=-2flei(28b)4 4^ <$<*£r 4 

1,2 £43 ^^(28c, 28d)^l 4*fl W ^4^1 4*fl ^ ^444. 

<eo> ^4?fl4€-§- 4-§-tt ^ *34, *lll *144(25aH £.#44 ^JL 

4<4 5>liLJ2.sL ^L44^- ^ f-4zi(24)7} £#4 ^ "WW. 

<6i> £ 4 (H £44 wj-sq- ^-o] ; ^44(25a)^- *tf444 i£44^-M 

(24)1- ii#4?l * , -ar>^- <^o] #3- ^.S-5xf)^(28b)* 4444- 

^4^(CVD)il5. ^4 €-4^8: ^4tt ^, W 5fl€(28b)^r 4-1^44 £ 

-fH^ ^4^4 4°11 4:4444 4#4# *b4. 

<62> 4^1, ofl4444 444443£41- **fl ^ ^^^(28b)-ar 44* 

^44 = ^4 €-4* 444^ ^4-S-4°-5. 4 ^44^ iSel^lii 

^(29)1- ^, W^i4 4#4* ^14*4. ^44*1 ^SHl^l^=(29) 

« 4* JE44°-^-fe £tH- 4^444 4 ^€-44 ££-fH:EL 44^4 
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&\ Ru, Pt, Ir, W, IrO x , RuO x , WN TiN-g: >M~g-S>^ , °lt- H€^-&^8r #3 

7l^^(PVD), 3^7l^3^(CVD), ^*Ht^^(ALD) t^D}^4ff^-^ 
(PEALD)^ -f-^fl ^N^M. ^ ¥*Hir 100A~1000A°li=f. 

<64> ^ 4e ofl H>sq- ^-o], iSE^liiJEL ^s|-^(27a, 27b) ^ U^BS- ^-§- 

^ Jft>\tt. olnfl, ^i f2 ^^(25a, 25bH 7 >^ ^ 71*1^1 &JL *Hr-*H 

, *Hr^Rr ^1,2 *l3^(25a f 25b W iS.5l*l i^E.( 29)^1 *}!f- 

^ o. <&<LH-S. iS.e)^^(29)7> ^<H*l*r 3M w o v *l€^. 

<65> ^ ^BbS: ^31 TlH^ AV-g-^Sl, ^l-(HF) 7fl<I^ ^ *IM^-§: o] 

-§-*}Jl, 4°C~80°C£] 10^-3600^^ ^Jltcf. 

<66> s. lc^l ^efl7]^J4 wlJ2§fl £ lc^H^ ^>M-^ 15)^1 ^H^H ^ 

<67> £ 4foj] ^o] j ^ ^0.3., #aW27a, 27b) 
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<68> <^7H, -f^^(30)^ ^-fM $tn^*$ (MOCVD) ^7>^^(ALD)* 3-8- 
«H Si0 2 , Si0 2 /Si 3 N 4> TaON, Ta 2 0 5 , SrTi0 3 , (Ba,Sr)Ti0 3 ^ (Pb, Sr)Ti0 3 * 50A- 
300A^1 ^MIS ^^*lr 

<69> ZL&lJl, #eflo]B^=(31)^ TiN, Ru, ^^-g-^, p t , Ir, W 5£^r WN^: ^>-g-*V 

^, °lt S^l^l-^ ^e^^ ( ^7l^^(CVD), ^4#?^ (ALD) 
*>€*H£^HKPEALD)-& -f-*fl 500A~3000A^ ^H^tf. 

<70> £^ *W *fll ^Aj^ollA^ -gflC^ ^£^^^=(29)^ 

41,2 ^sKK25a, 25bH £]*fl ^Jl^Tfl ji <&o] , ^ ^Tfl^l^M: ^ 

<71> J£ 5^ £ ^12 ^*HH 4^ 7l]3flAlE^ ^-2: ^S.o]t\- . 

(41) f^?i^^^-(42)ol ^^sl^L, h]e1-^-^^a}o1c^(43) 2 ]. ^s^^^cs.^^e] 
ZL(44)S o] =-o^^l i£E]^l^=^-^(SNC)ol #?i^^^(42)^: «K£^1 71^- 

(41)21- ^^M, i£S]^l^= ^ # si 11(44) ^ ?1 7fl^» ^ ^4 

wfl^^^l^ *)U ^^-sj-(45a)^ ^2 ^Sj-^(45b)ol ^"(42) ^°fl ^3^, ^|1 

^^(45a)3|- ^2 2J3W45b) 9i*\% <3<3* S^l^lfe d| ^ 7fl^« 7> 

*]i?U1 ^S-SLM^-E. #&|zl(44)1- ^S(-H)-(46)ol # 
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<73> ZLH^Jl, ^^^1 ^1 ^^-^(453), i£Sl*liiI= ^5^(46)4 A2 ^.S\- 

^-(45bH #el^^-S. ^clU *li^(49)7> iS^^licH. -sbm 

n(44)^ o^slJL 

<74> tb^, iSEM;tH.(49)£) A o VJ f £ 3^1 ?fl afl ^ e-] s}- ^ , zl ^Bfl 

7> ^Efl# #:n. 54 tf. 

<75> £ 55f ^ ^sJWbHI S^-H, ^S.El^lii=(49)7> *fll ^Sl-^-(45a), 

<76> £ 6a ifl*l £ 6f^ £ 5*\] 51^2} 7 flsllAlBl^ ^ ^ o. £Al ^v ^ ^£0] 

<77> £ 6a^l ^ H^l^i ^ tilB^<y ^ ^H^l S)S.7> # 

7m(41) ^€<a^-(42)^r ^, #*HI<3 ^(42)^8: ^^>^ 7l 

^(41)^1 7l^r i£^*]i^=-g-^*# iSEl^l^H.^^^ 

^ H^fl^l^E^ ^/=3l<y , = ^3e|€-^\ ^ 

<78> Cf^l, i£2]^liiES|flf^6)l 2r.#5l ti> £ ^l 71^(41) ^) 
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<79> cf-g-ofl f A S e)7ltEf^t|. ^^.nfl^] ##^0^(42) ^ 0 H1 TiN ^ 

ZL(44)1- HW 1 }. 

<so> ^^*1 tifsq- ^ wj-^o^] o)gfl ^sej^i^E. #e^(44)» H^tt ^ , 

<8i> 7jl#3H, iS^^kE ^ #eizi(44)l- #^^^^-(42) ^ 0 H1 *U ^s)- 

^(45a), ^^-(46), *fl2 ^SK>(45b) ^ i^^l^H ^5KK47) 

<82> <^7H, *fll ^SKK45a)4 *U2 ^^(45b)^ ^ ^b}) ^ <H ^ , *1 

^-ojji, ^£2^1^ = AV5|-nV(47)^- CVD AV^olcf. 

<83> <^tfl, *fll ^5j-^j-(45a)^l ^Mlfe 100 A -2000 A ^Jl, iSS^l^S. ^s\-^ 

(46) ^ ^-7)1^ 100 A -3000 A °}JL, A}2 ^SK v (45b)^ 100A ~2000A<>H , *fll 
^SW45a), ^5.e|*li^= ^5^(46), ^2 ^s]-^-(45b) ^ iSBl^^ ^s)-^ 

(47) ^1 ^ T^l^r 3000 A -30000 A , iS^^l^E <}s\-^(A7)9] ¥^1^ 
7000 A - 24000 A°14. 

<84> ^sel^l^^ ^1^1 ^Vs}-^-(46)^: = D:^U7)3\- ^Q^M 3^ 

7l^^(CVD)ofl 2\ ^SH^l^K 
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<85> zl^ji, #5W26)£r ^^41: 0 1 riS^icS. #3-^(47) 

A 3rA% 7} A ^5. 9X°-A, ^AA^A *fl*l*l *$AA ^ A 

AS. AA. ^, ^ ^ ^ ^3*1 AQA SL€r°] *&AAtt ^A 

^AAA^ AAA. 

<86> ^ 6b^l ^AA AA IkA , ^s.AA±-^- #3^(47) 4iat 
^Je.&I*1^h 4iat imsjXIiiE. ^sH-(47)^ AAAA% 

4. <3^*lH, ^2 ^5KH45b), ^V5l-^-(46)^: ^-^JlS AAAA 

*\A ^AA^-^-A ^ , <>\}AA o.^- 3flE4(48a)^r ^^W. °1*>, 

2fl^i(48a)-i: sfl^(48a) ' AA^- A^AA. ^A, A\l ^AAttSa)^ SL 

2flBi(48a) $^-§- W ^l^^M ^^tiflel^s. ^-g-^cf. 
<87> s. 6c^l ^ ^-ol, 5)^^ ^(dilute HF), 1:^> A<£.A £^ ?1M^, 

t^o] ?fln)^ ^-^ ^Tfl^-g; ^ ^ iS5]7lk 

H ^AAU7)^r ^H^H ^ sfl€(48a)^ ^ ^ ^ 2fl^(48b)^ 

^A^cf. olnfl, ^^^nl^-i- o]^ ^ 4°C~180°C^ ■ZtS.'^A 10^ ~ 1800^ 

<88> A^A, ^ ^cH, ^^tiflel^^-ol ^5)-^-(45a)3l- *)12 ^sl-^-(45b)^: ^A 

7 ^ AlZ^-S)^ iSSl^^H. ^5K V (47)4 ^ ^<go] i£Bl^l^H A: 

$-A(46)°) &A AAAA. A$-A A\i A.AAU5a)A A2 ^5|-^(45b) *}°H AA% 

<3<3(48cH ^£4. 
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<89> ^AiTfln]^^- 3 ^ ^s. ^js. sfl^(48a)^ €*H3 

o. s ^-s. ^.s. 2fl^(48bH sqjL, ^} i^^(48b)^ lijpf £3 

^ <^^(48c)^l £)*fl ^ <3<^H1 til^fl g^^lcf. 

oo> ^g, ^#*V w^HH^ °l-§-tb ^ *fll ^5l-^-(45a)ol .2. £-3*1 ^ 

^-o} oi o_^S i£el*li^= #eiZL(44)7> ^^-£1^ 

oi> £ 6cH £^1^ 1k°], m ^Sl-^-(45a)^: ^^^}^EL^ #e^ZL 

(44)# if, c m°] Sl^Q (48b) ^7}^ 

^^(CVD)^-S. ^ejsnvo. ^av^v :f , ^ SL^r ^^d(48b)# 5- 

<92> 4^-o]] ) ofl^B^ol^ 3-«H7l?fl 3 ^*fl %3L ^-^-2flBi(48b)^- ^l^^t ^^l 

^£ H^S.^ *fl7l£l-<*| E^S£ ^s]^^ S i£5l*l^ 

= (49)1- ^^*V ^, ^VSl-^om- ^7^4. tb#, i£ 3*1^(49) 

3 R U , Pt, Ir, W, IrO Xl RuO X) WN Hl^r TiN^: ^~g-*>^ , S^^l:^ #5] 

7l^^(PVD), ^7l^3V^(CVD), ^7}^^^-^ (ALD) JE^r 
l-e|-^l-^7.}#^aj-^(PEALD)^- ^*fl ^h^H, ^ 100 A ~ 1000 A °] 4. 

<93> ^ t -g^u^ iSel^liiH.(49)^ <3<3£; ^ci^ <8«U48cHI 2)n 

^ ^Efll- 7}x|es £^*H ^7}^. 

< 94 > £ 6e<^l JE^m ^-o], iSel^l^H. ^>Sl-^(47)# ¥3J-& **fl 

^l7lt!:4. ^"fl, ^11,2 ^2|-^(45a, 45bH AA AA^\A ^ , °1 
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sq. £6\ *fll,2 ^S)-^(45a, 45b)°l iS.&Mi^EL(49)Sl *}Jf 

*1*1S>JL -g^c^ ^£1(49)7} ^^l^r ^ol 

<95> tb^, ^Hr^r OJ Ml ^l^m* *}-§-*}3, 1:^(HF) 3113 ^ °1 

-g-*}JL, 4°C~80°C^ i03z~36003^<?> ^l^W. 

<96> £ i c o} ^ 7 ]^ ^.Tg, £ lc^A^ f>}^2) ^s^K 15)^1 ^ 

5)^ ^ 6e^- ^1, ^ ^^ol iS^^^l- 

<97> 5. 6f^l -£^1^ W>5f ^JlS, iSSl^iiE ^^(47) aflT^ 

\f im&l^^=(49) ^oHl -£-^(50)^ 1-^1 ol ^^=(51)1- *§>S*H 

<98> <*|7H, -R-^^(50)^8r ^-#^-71 sj-^zj-^ (MOCVD) ^7>^aj-^(ALD)^- 

*H Si0 2 , Si02/Si 3 N 4j TaON, Ta 2 0 5 , SrTi0 3> (Ba,Sr)Ti0 3 2L^r (Pb, Sr)Ti0 3 ^: 50 A ~ 
300A2] 3M*=K 

<99> zl^ji, #eflo]H^H.(51)^ TiN, Ru, #5^el€-^\ Pt , Ir, W iE^cr WN* 

(PEALD)# -S-^fl 500 A -3000 A ^ ^13. 
<ioo> ^-o] ( ^2 ^aI^^a^ ^selxli-c A>5|.n}-(47)o.s. CVD ^>s|- 

^-g-^eKE ^£sl^]^H.(49)^ ^ ^1,2 ^5^(453, 45b W 
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3]SH #JLZ}7\] 9X 6 ], £-^n*}^ ol-g-tb ^°>^r ^^*§ 

<ioi> ^Mg, ^j|i,2 ^aH<2}- ^12 ^sK v # ^-8-*>^l ^-fofl^ ^Se1^]ic^ 

nV^. A>-g-«flo)i£ §>i- ^Ofo] rcj-^Cf. ZL^Jl, 3j £ ^ «j «1 «- CVD ^^-^ ^ 

^3:21 ^Bfl* ^ ^3 91 ^^Sr 5.3.^ ^ SX^T . 

<i02> n&m-, afli ^ ^12 -gAloflsq. ^2 ^sj-^-t- o]-§-*Hr ^-f^l^r ^£ 

E]*l2r.H W CVD #3-^ <H3-&°1 CVD # 

S^-fr ZLcflS. ^-g-^- ^ 5a<H °<MH3°1 

tb, 7.1 £ ^7>^ £ 71 # Apj-o^ «^ ^oflA-l Cf<£ 

^-ofl £Sj-*3. € afleM ^(barrier metal )-§: Sl 1 ^. 
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<104> w>sq- ^ ^- ^ - ^o) ^c-^-g: tg^A]^ #5^^: 

^ ^-^M: a o^l*>^, ^ 2wfl~3tifl ^^z] ^ Jl^V 5U 
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1] 

#51*11 7}3& #^M1 «8>S*Kr #31; 

^*Kr #31; 

^-71 f-#^<£^ A cH] ^"71 i£ 51*1^51 SU}*- ^X|7li£Ai %&o) 

M« ^ ^<£^ *l*ll-a- ^*Kr #31; ^ 

^l^c ^7l^ ^^5]^ ^ #1=111 il^^t^t ^*Kr #31 

1- if"*}^ 31^1^21 *\)^ 

2] 

^7} t\%9\ *1*1## ^*Hr #3lxr, 

#71 %<&^ ^oHl ^2 ^^Wfl^^nvo. ^i}^ CjT^l; ^ 
#71 ^^Sj-i: *]^J13. ^lTl^H #71 *fll ^^^01^4 ^- 7l ^ 2 
o]^ A>oHl olC-1^^ *§^Kr #31 

S 5£^>fe ^ ^AS. ^ 7ll^AlBlSl 7)12: ^ . 
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3] 

41 

^"71 *|<S^£r S^l^aj-^ °l-§-*H ^r^°l31, #7] ^1,2 ^4«fl 

5] 

^sRr #31; 

^ ^efll- ^1^1^ ^*Kr #31; 

#7i isel^l^^ *1*1*1- #<>fl i£^]t£ ^«}^ #31; 

71 ^Sal^l^H. *1*1 ^ 3fl *l^Kr #31; 
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#7l *L£^. # 7 J iSeHiiJEL *1*1^ ^^M: ^ 

T^^H #7l ^ io. ^ A]o|1 A]2 ^ A ^o\^ #7l 7\}\ ^Z^-tifl 

#71 i£sl^l^ = se{4 ^s]^- ^ssl^l^Hl- *§#*Hf- #7fl; 31 

#71 iSx^iiJE. ^cgnV^. ^17|sr>^ #711 

* S^>^ 7ll^AlE^ 42z 

6] 

^15%H1 

#7l ^ Sfl^i^l ^4 ^AHl # 7 | ^12 ^Zl-tifl^olnV^ #71 *IU ^IZl-Hfl 
BlolP]- A>oHl <yd^# ^^Al7l^ #7^, 

^Al^l^-g- ol-§-t!: 3 *^fl #71 i£5l^l^= #71 iSSl^2n 

[^^8- 7] 

^16%H1 XI^a-1, 



37-25 



1020020086400 #3 2003/7/1 

el^l^ -ar^olaL, ^7} 7\]l,2 ^.^91 %-§r ^ 



8] 

sH€ S^, ^ ?1H€ "3-2.^^ 311°] 

o]-g-*>c^ 4°C~180°C^ ^S^H 10^-1800^^1 ^S}^ ^ «>fe- 



9] 

*4t Tfll^l ^ ^l^l^^r ol-8-*H 4°C~80°C^ 102i~3600^^> 
*}±r 3* ^SLS. 7fl 2(1 a] 



[3^* 10] 

^-71 sfl^-g; ^g^Kr ^^m, 
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